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CHAPTER 8
Seguences, Series, and Probability

Section 8.1  Seguences and Series

Given the general nth erm I 8 sequence, you should be able w find, or Hst, some of the terms,
You should be able (o find an expression for the ath term of a sequence.

Your should be able 1o use and evaluate factorials,

B E BB

You should be able 1o use sigma notation for a sum.

Vocahulary Check

i, infinite sequence 2. wrms 3 finie

4. recursively &, factonial f. summation notation
7. ndex, upper Hmit, lower fimit B, senes %, nth partial sum
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11304 = :@@{}@{1 %}E)ﬁ, I T 114, (ay A, = 10000D(1.01) — 1] = $101.00
{a) A, = 5('}0(}{‘1% + 5}_@?13 = $5037 .50 " W N}{‘E{}{L}ifg’{}g.}: o i ol
| 4 Ay = HIDUOLLOTY — 1] =~ $306.04
A, = $5075.28 = §511%.3% Ay = HOU0UHL0T — 1) = $410.10
= $5151.70 A% ~ $5190.31 As = HO00OHI1L.01° - 1] = $515.20
f;ﬁ = §5229.26 A, ~ $3268.48 Ao = HG(IOH{L0TY — 1] =~ $621.35
Ay = $5307.99 b} Ay = HOO0IOTI{1.O1)%0 — EI =~ $8248.64
(b) Ay, = $6741.74 (0} Angy = 100LIOTHL.OLEY — 1] = 509914 79
I8, (a) py = 5300 (vear 20050 Fi&, (a) 1, = 10000 (year 20003
Py = 0 75p, L 300 g, = 09, + T30
by gy = U75p, + 500 = 4625 (3065 (b} f; = 0.94, + 750 = 9750
7y = 0750, + S0 = 396G (2010 e w88 4 750 = §525
Py = 075p, ¢ 00 == 3477 (2011 £y = G323
CAnswers will vary slightiv.) == G140
(¢} The population approaches 2000 rout because {c) The number of trees approaches 7500 becanse
075020003 + 500 = 2000, 0975060 + 750 = 754
7. {2} a, = 30 (end of Fanuary) by ay = 1005 a, + 50 = G235 (end of Februwry)
- (} . Qﬁé}hn S0 = 10050, + 50 ay = 1OO5 4, + 50 = 150,75
: g = HILEL g, = 25051
(¢ After 50 depusits, age =~ $2832.26. ag = 30378 g, = 315529
ay = 4707 gy = 4591
dy = SHEAY o, = 56090
ayy, = 61678 {end of December)
After one vear, the [RA has $616.7%,
1IB, Monthly interest rate is E]E;E ws (AKYTS,

{ay b, = 150,000

}oTowal amounnt 120694 < 360 — 1]

A2 e BAB4ART 28

by = bof1.0075) — 120694 = 149,918.06  (d) Total interest: 434.487.28 — $150.000 = $284.487.28
b, = b, (LOOTS) ~ 1206.94
o To 60 126 180 240 300 60|
b, | 150,000 | 14381975 | 134,143.44 | 11899343 | 9527335 | 52.135.97 | — 1112
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(fy
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For 2016, n = 20 and ry =~ §12.25,
Por 2015, n = 25 and 1. =~ $12.64.
Answers will vary.

rig = 1097 and ry, = 1217, So, the average
howrly wage reaches 317 in 2008,

 Lincar K, = 5458k — 3303

Quadratic: R, = 3.088n% - 22.62n + 1300

Coefficient of determination for linear model
88636

{oeffictent of determination for quadratic
model 0.99919

500

s

The guadratic model is better

The guadratic model 15 betfer becanse 1ts
coefficient of determination is closer 1o 1.

For 2010, n = 20 and Ry, = 912.8 million,
For 2015, n = 25 and R & 14945 mllion.

R, 1000 when no=~ 2008, or in 2010,

123 True

12,

{ch

(B

{d;

3

{5

m “““““““““
~_ ]
AN
:CQEM“ SR
Vo Feor 2005, 0 = 15 and S;S g ;&}‘375} thousand.

For 2010, n = 20 and 54, = 39671 thousand.

For 2015,

Linear: 5, = 0500 + 7.6
Quadratic: 5, = 001207 + 0240 -+ 8.8

Coefficient of determination for linear model
U820

Coeflicient of determination for guadeaiio
model: (L9RT5S

i

The guadratic model is better,

The guadratic model is beter because s
g
coefficient of determination is closer w 1.

For 2080, a1 = 20 and 55, = 184 mitlion.
For 2013, 1 = 28 and 5, ~ 223 million,

Sy == 199 when 55, = 207, So, sales will
reach 20 billion o 2012

124, True

pow 25 and 5., = 119349 thousand,
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Section 82

Arithmetic Sequences and Poartinl Sums

T

146, a, = 1 ~ Inln + 1}
ay = F~ Inl
ay =1~ in 3
=1 —Ind
a, = F—Ins
a. =1~ in6

aths partial sum = {3 —

2+ =3~ -+ {1~ iy

inln + 131

=p-lnZ+nd+. s
=g {223 - dn 1)

I T
Fay A s
147, () A ~ B r I 148,
22 =7
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AE e . .
(© Elé«; 6
fo &l
. E ........ - H
@) Ba !27 18 |
f 3 -7 mﬂ
M. A-B= 4 4 1 150,
e 3]
[ 17 -4
(B) 2B - 34 = | =12 ~13 ~91
-3 =15 -0
-2 T -6
(¢) AB=1 4 42 45
P23 48
16 31 4z
(dy BA = 100 47 31
132 2]

Section ¥.2

Y

_ S Y
tay A — H f‘ P gr'
Fa0 - 45
(b} 2B — 34 - g . EJ
P LR

56 43
{ B o=
@4 14@ f14]
48 7”}
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T
“%3} 2H - 14 0w } - 3 o - [}
{2 4 5
12 0 -8}
{cy AB = S ZF
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T
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Arithmetic Sequences and Partial Sums

the formula

B You should be able 1o recognive an arithmetic sequence, find its common difference. and find s nth termn.

B You should be able to find the s partdal sum of an arithmetic sequence with common difference J using
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Vocabulary Check

T, arithmetic, common 2.0 = dn v oo 3. nth partial som

1008 64 2. . 3.4, %, 14,19, 24, |

Arithmetic sequencs, o o d Arithmetlic seguence, o = 0§ Arithmesie SEQUenCE, S

- R -1, 8,08 B.olnbinZ 3 nd In5,

o
LEy

Mot an arithmetic sequence Arithrretic sequence, o = 8 Mot an arithimelic sequence

Wi

FOA7,4%,48 55 6.1, . §. 13,2237, 4% 55 . %, n =% 4+ 13

Arithmetic sequence, d = 0.6 Mot an arithmetio sequenes Z1,084, 47, 60, 73

A6, TE 240,37 . ST S - N

Mot an arithmetic seguence 1454 Arithmetic sequence, = 4

i, [ S - T 14, g =

143, 136, 129, 122, 115 1.2, 4,8, 16 Fo5010501

Artthnetic sequence, o = — 7 Mot an arithmetic sequence Mot an anthieetic sequenee

16, g, = 3~ din + 6) = ~ 31~ 4n i7.

g o 41

FiE, g, = i{}{} o wm ¥

oy
e il
b3
o
b
L
)
Lo

oy b Do Ui o= 1S R {n - TH4 = 1T b dn a, =g, +in - b

a,=a, o b= 0 dn - -5 de =y * 3 mm 15 = 5

. 15 - &g o, = - 1)
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= o 10
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a, = 4.0 - 35r

ay = A2 = 06 me o dom LA

Gy ooy b Bd w40 4 624 = [R6
a 15 - in i

w, = 05+ 4

42.

44. ¢

4.

T ey
;
sy 5
2
s 3
iy 1y
o A e L
s =~ g T
J o b
d i

4. 6, = o, + d

= 3k B = 83

a, = -5+ I ol
it | 24
&

g, = =080 b 2 4
e

& Houghton Mifflin Company. All righis reserved.



& Houghton Mifflin Company. All vights reservad,
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47. o, =4n — 5

[
Lad
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A
o
ek
fes

i

18]

#i ¥

wolt l2 b3 e s 16 17 18 |e o
o bonloa o6 29 9 a5 3w | 4p | 44 | 47
49, g, = 20 jn
Cn 7 3 i |5 6 7 g2 1o 10
ay | 1925 | 185 [ 1775 | 17| 1625 155 | 1475 | 14| 1325 | 125

e 4,
Shoa,=zn 12

a, P 12E1I36 ) 144 1152 ) 16 ] 1681 176 | 184 192 | 20

B, = 1.5 + (0.03x

nol 7 3 4 3 & 17 8 |9 14 3
a, | 155 | L6 | 165 | 17 | 175 | i8 | 185 | 19 | 95 | 20 |

g, | =45 <17 | 2295 | 42 1 545 | <67 | =795 | 92 | —1045 | ~ 147

86, 5. =95+ 3 =0 57, 5. = 200 + 100) = 2550 584y = 1 gy = 199, 2= 10D
T4 e
Ef?ﬂ """" ip = ,jé‘s 194)
p

- 100+ 30) = 4585 6. a = -, = 508 = 6]

(i ~ 10) = %10 + 50) = 1220

i}
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£3. 8,20,32. 44, . n o= 13 6t —6 —2.2
ay, = 8., =30 = J =112 a, = —6,.d=4n= 35}
g =a; + % =8+ 912y = 116 Uy = 6 + 4H4) = 190

. 50 .
Wig + 116] = 620 S = 3;;»iw & + 190) = 4600

i\l!m

o —
Fip = ;f + ﬁ‘;m =

63. 2, = 05,0, = 1.3 => d =038 64. 42,37,32.27, . .n=12
G = a, + 9d = 0.5 + HO8) = 7.7 4, = 42
S = Ry + a,,) = 505+ 7.7) = 41 4= 0.5

Ay, = 42+ 1105} = ~ 1.2

Bz ~13) =174

65. o, = 100, ay = 220 66. 2, = 15, a,, = 307, 0 = 100
x = Bla, 4+ ay) = 1250100 + 220} = 4000 Siop = ﬁ‘f{iﬁ + 307) = 16,100

&7 a, = 1 s= 53 o0 o= 30 68 a, = 2In

&
L5
fn g

S =241+ 50) = 1275

5
oy ) wfg
S on = P2+ 2000 = 10,100
pem g

89, a4, = 5, gy = 500 0= 106 6 g, = Tn

25250 1oy = 35T, w0 = TOU
i1 50
2 Tno= 35T + TO0) = 26,425
3k i35 16 5 ‘ TOHI ‘"‘6; a0 . “;{}
T o o= 50+ 30) - D 1) 72 S n- go= {51 100 - b 503
rp= i e} o 5 ERC

= A ) - 55 = 385 = 3775 — 1275 = 1506

730 (n+ 8) = B9 + 508] = 129250 74 a_ = 1000 — n

B

g = 999, 2 = 750 n = 250

250 ers ,
STI000 - ny = BH999 + T50) = 218,625
R
EQ i pi ‘ )
78, Zl% + 1} = 440 7. 2 (50 — 2n) = 0
Wh g ey 5/ 3y 23

78, 2_"'?;'“2 = o— {1618 74, 2(2% - j w14, P68 8. Z S+ 0257 = 16025

@ Houghton Mifflin Company. All rights reserved.
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Section 8.2

Arithmetic Sequences and Partial Swms

8i.

&f e ‘3(}{3{}

g w2

o fay 5, = 00is + 57

B4,
.= 33 = 4w GF
ay = 48 =GR + o om0
a, = G 8n ~ 3.9
ay o SR — 48 = 63

38 93 1Y = 490 meters

(b} 1997 | 1998 | 1990

Year

2006

PRt

Sales
(Billions of $)

G
L
P
f
-

Lahd
2

14.8

[6.6

The maode] ix 2 good fit
=121 + 18.4) = $122 billion

1935,

{oy Total
() For 205, 0 = {5 and 5. =
4y = 2572,
Total = 21935 + 25.72)

Answers will vary.

ey a, = 1350 b 324, = 5

=
!

{3 L
P Waar Maodel

1995 3z
1996 ~
1997
1998

1999

405

2661 473

2002 | 486

BY. True,
Thus, g, = a, + {n

378

= $180.3 Billion

corresponds o 1995,

Given a, andd o, you know d = a, — g,

{ey ¥

Adding the wble envies,

+ 512 = 4617 thousand

398 + - -
For 2004 t0 2014,

¥

§ = 513 - 648) = 6386 thousand.

i)

Angwers will vary,

B8, False. You need 10 know how many terms are in
the sequence.



712 Chapter 8 Sequences, Series, and Probability

89, g, =1 a, = tlx
y = 0+ Lx o= 3y a, = 13x
ay o Gy J2xos= Sy ay = 15

g = Tx ay = 1x

(hy 17,2329, 35,41, 47, 53,57
Gouy = @, v 6 gy, = 17

(o} Not arithmetg

{cdy 4, 78011, 145, 1B 215 25 385

Q’n L (g”

{ey Mot arithmets

nln £ 1) 2000201F
95, 5= 0Tl w S0 00500

I o B 111 B e 1)

= 200101} = 20,200

W, =y a, = 24y

‘ LAy, o .
92, &= w{le, + 5} 4 e, +5)

44, Gauss mright have done the following:

FE2 534 89+ 100 = g

00+ 994 42+ | =y

Adding: 101 + 101 + - + 101 + 101 = 2x
‘ 100(101)
HOO(101) = 2x = x = 22001

= 5050
5 3

mgeneral, 1 + 24+ 4 g r— :

G, 5 s 2 b4 b6 b b B

- FOHY

= O e = 10,100

i

@ Houghton Mifflin Company. All fghts reserved.
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Section 8.3 Geomerric Seguences and Series

X

L7 -0 g; o0
94, E”% 7o—4 E?ir{}w reduces (o | 0 H it

6 -5 P20 oo

P O
—

[~1 4 10 ¢ 4 5 P00 2 l
b1 S S S R § } row reduces to 14 F 6 1 - 6.
2 8 2 -3 1 -5 o0 3

oo -1 2 i
101 4 -3 1 =30 Wzl 5 1 i=44
2 6 i s g
(30} = 15 sguare units Area = Ha0) = 20 square units

193, Answers will vary,

Section 8.3  Geometric Sequences and Series

8 You should be able w identify 2 geometric sequence, find is common ratio, and find the ath term.
# You should be able 1o find the nth partial sum of a geometric sequence with commoa ratio r using
the formula,

Vocabulary Check

n
L geometric, common oa, =g 305, = Ea;f’”] =g,
. ‘ S a
4. grometric series 5. 5= Narts ol
e i

B 5, 15, 45, 135, Eo3012,48, 192, 36,18, 30,42, .

Geometric sequence Geometric sequence Mot a geometric sequence

2 n : : .
poe= 3 pom oF (Moter B is an anthmetic
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4.

Ll «,

.24, —8,. ..
Gieometiic sequence

. . g
L9 =64, 5L

Ceometnic sequencs

&
wd
B

= 343y = 162

16203} =

486

7.

28 4, -

e o= i
dy =
a, = {eile} = &*
= {e*}e) = &

= (eMe) = o

5. L% &

L]

i

i -
e &.

Geomelric ssquence

poms

e
2]

i%. a, =

Z1.

v L
Ly

ad fe
i

5,01, 8.2, 044
Geometric sequence

L=go

ro= oy =

i

Mot & geometrc sequencs

ay =4 =2
Gy = ATy = 8
= 82 = 16
= 16(2) = 32
a, = 3P = 64

< 2(18) = 36
- 2(36) = 72
= T2} = 144

a, -

1
Loii oy
?. Qr 4 3r by e o -

R |
T 59 T

Creometric sequence

F=

Mot a geometric sequence

a, =
@
fy 7

a, = 64,

sy =

v

3,

e T %fﬁ} o Iﬁ
- 1503} = 45

g, = 45(=3y = — 133

-3} = 405

=641 = 1oy

@ Houghtan Mitflin Company. All rights reserved.
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Section 8.3

Ge 7i8

O

meiric Sequences and Series

27

30,

fay = =

by =

a; = 1000,

o=
a, = a

ay = 1

o
T
]
|

4

&
4

3/ 81y 243

24T s

-2
3L

ro= 1805,

re- i

H00( 10051 ~

05114

24 a, =

g =

[

3

__2

3

(=80} _ 160

g /27

7 o :2\;'# i
-, 36( v )

=500, r= 102, 0= 14
a, = )

= S00{1.02}9 =~ 6468

o~
p3
i
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33072163 34, 3, 36,432

4y = TAPT = 45907 g = 31

355500180 36 4 816 3. a, = 12075

w, = ﬁ”{é}» a, = I’{zgr

P 5,{@'}21% T B IAE 4RO Chan _;:3,{3}:-;-,, T B YEE SRR

3w , 3,0, = 21300 4. w

S SO B

~y

41. %, -4, 2, ~1, 4 £2. 8,12,

P o, , ‘.:("' Lr: i ) s . 5 ; P . . n .
43, % 1603} noit 2131415 6 7 % ) 10

i
pen § H
|
i
i

Bo| 2400 28 3 310 RS 1 3105 0 3URYS ) ALRSTS | 3196875

Lot

44, S M2 I A 4 5 & j 5 9 14
PN

S04 | 48| 496 | 4992 | 49984 | 400068 | 4999976 | 49999872 | = 5 = 5

& Houghton Mitfiin Company. All rghis reserved.
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Section 83 Gromerric Sequences and Sevies

7%

N g,

A
o
2
T
H
H
1
4
b
&
be
Lok
ot
—

=64, 5=~

)
—
R e
f=N

V1 (1 = (1/ap
s;“’ o 5)4{*“"““( }/2}__:} P }Eg{i — i/ i) i ey i mm/f;ii f?éfi

= 43 e
3 ¢

- Ay
= "wéé - (2 E = 2992131
W2/
153 § i ] 3 (e
5 £ rem e | ’ el S L e - g r‘{/ o f
Z3 imj%( -i,j = 8, P =2, JE; 5 »_;/;3 i £) 5. F = g
— T{j'{ I 7 Ji3 TR S it
e I T O L T L Py
E, £ - {(—1/41 } 51 4 I NI S D))

53, 2%@{;{1 L) = 2 300061 = g, o= 300, r = 1.06

n=1

B ‘ - {? Gé}() ! ]
By = %{}0{ e | D00 613
¢ L~ 106 w26

i il S b
B ('% n=F

(w,\

= %m{ ) =~ 394615
- 104

BT R S ol SR S 1% 53 6. 7+ 14+ 28+ - -+ 896

21l
L&y

r= 3 and 3645 = 1{2’}” tes g =7 row= 7 oand 896 = 7(?}’7 [

H
Thue, the sum can be written as Z S{gpi m_: iyt
wrw
: Pyl Lo : ;
BL2~5+5~ - +upm B 15~ 3+ 5~ - o
SR AV R B .
r=—}and 7 = 2 -4 = o= F= 02 and ;}—.; = 15020 =y 6= 6
- &
243 > is(-02y
e

LA
g
=
i
o
%
:
i
]

5o, = 10 r= ‘
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&7,

&9, ¢

71

73.

7E,

Pk |

ey -
it : ¢ . H
E 2{3} does not have o Bindte sum 5 >
Py

|20 I o)
]
ki
iy
Lad

LA }ﬁ}éé.%i*{ém i

036 036 36 4

{001 009 99 1

LN N

A OR
o
=
LA

A5
; LA
—

e

L
062

&2,

i | bt

b
[ESRE
H
B
i
It
Lo
:
SE]
t
LA

b i B = N

o f = ¢ .t {2 ;

E é«;{;? does not have a finite sum (3 » 1},
o]

= ) gLy A 5 106
i 5{{}‘5\;" = = am o [
Z ST e T 045 055 1

ca, T ool — 02

S ooy =

e

g‘ ) o) £
TG b6 4 = 5 gl
3 r'.-wﬂ \-:}S-‘J
9
-5
3
YT
& - £ By
S 22 e -32727

- ——

76.

o, HOE
S S A e

@ Houghton Mifiln Company. All rights reserved.
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Section 8.3 Geometric Sequences and Series 719

”}“7”&1:«'?(2 5)

8.

#1.

N oar / (.4 {14}
- 3(}{}6(1 sy

(ay m= 1. A = IOOH1 + 0031 == 1343 97

210}
) n =2 4= 1000[1 + E}u‘%} ~ 1346.86

I 1N 4
fcyn=4d A= E{}{%{}{_l ﬁf—g) = 134835

\nt £ 03 20
A=l + L) = 2500(1 ﬁ»iﬁ)

/ | i

03004 2008
(ay n=1,4= 25{}9( I+ 3%) = 547781

by m= 2,4 = 552010
(o) no=4, A = 554179
tdy no= 12,4 = 5536.46
(e} n=365,4 = 556361

i

002y [1 -0 +002/12)%
[t =1+ o0n/12)

== §3157.62

Let &V = 12¢ be the total number of deposits.

A

. }c; [ ¥13TeH
oo 1+ B2 < pagg3s

- / (03836300
o= 38% 4 = 10000 4+ S = [ 340 He
fe} n ; 1@{}{}5‘1‘3 765 ) 17349 84

8/ 003
9.4 = Y 10001 + i%?
ol N L2
003y [1 = (1 + 003/12)%]
127 [V -1+ 003/12)]

i

109001 +

i
5

: 1 - 10025
(00100 |mwmm
HOOCLO025) - | = e

il

$6480.43
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B2 Let N = 12¢ be the total number of deposits.

A = m?f/i.z e )z:;ué,ﬁr-,«’zz i

= §76,198.27

el Fy
(a3 Compounded monthly: 4 = 530111 +

Lg{}é){)i}’?;lfigé,{} R0 L
by Compounded continuousiy, A =

i}
- ma $26 363 B8

2007,

= BN ORE DS

fay Compounded monthly: 4 =

il u“é}gflédﬂ}\?}

8B, P 5300 r = 6%, 0 = 50 vears

fa) Compounded monthly: 4 = |

o
2
&
]
g
o
=

1A ORS00 y
,,_(‘WG{{ 3 Y

by Compounded continuousiy: A =

. Al

o0&k

. " 114 . )
87, Firat shaded aren: — . Second shaded area:

..... .

Tonal area of

aded region

Houghion Mitflin Com

I
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Section 8.3 (Geometric Sequences and Series 121

#9,

&

43,

9z,

94,

gs,

96.

30250 4+ 0.80{230) + (DROP250) +

{a) a, = 70 degrees € T
a, = 0.8(70}F = 56 degrees

ERURIL g
by a, = {0.8)"{70} = 1835 degrees ay == 358
ay; = (80} =~ 481 deprees g 7= 287

Thug, the water freezes betwesn 3 and 4 howry, ahout 3.5 hoars,

(a} Surface area of 3 sphere s 4orr”. The surface area of the sphere flake is

= 47(1P + 9| 4 ( ) ( (; ;} R P }Zw

. P o —
Volume of a S‘%?ﬁé;‘-t‘t: is yarr?. The volume of the sphere flake is

F 4 4 1

Ex

v:_ﬂﬁzﬁ»@! ( ‘H}{l‘(

The surface ares is Infinite and the volume i finde.

[

(¢

3 400{0.75)"
s e
A

O
075 }

400 + 0.75(400% + (0.73)2400) + -

i

S s00(0.70)"

0+ OTGSG0) + OTORGE00 4 =
Pyari
5K
it T {
7 {}.70 SI666.07

il

2
Lt
e
L
Py
fon)
;2]
o3
e

My $17250
080
350 4 0.75(350) + (075P(350) + - - = ¥ 350(0.75)
Y

i

GO0 + 0723600 + {07256ty + - - }: GO0(0.725y

o
&

= i e §TRT R
s T BIELE

n

e

E ESL{0. TS

it
it

450 + 0.775(450) + (0.7755450) + - -

450 i
el YA
ey 77ﬂ P20
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4
§7. (ay Opthon § 36000 + LO2S030,000) + - + (102530000 = E ACLO0G(1 035
e

= 5157.689.86

4
Opeion 20 32,500 + 020325007 + - - + {1.02/932.500) = 2 3250001 .02

PRy
= REOY 130
Opiion 2 bas the targer comulative amount.
by Option 1 {LOZ5P30,000) = $33,114.39
Option 2 (1.O2VH32.500) =~ $35,179.0

£

Omntion 7 has the larger amount,

7

98, (a) 8OO0 + 0.9(8000) + . + (0.9) HBOCO) = 5 8000(0.9)
red}

4
E BOOH{O.GY = 52,106 units {10 years)

PR

)

R

%

g
=
?:é
s
f)
=
=

F.274 uniis (243 yoars)

44
E ROGGHN.GY = 79 588 uniis {58} years)
/=0

RO

@ S 8000(0.9% = s = 80,000
=ty -

e

I this trend continues mdetinitely, the munber of units will be 800K,

7, o
©9, (a) Downward: B850 & Q7SR50 - (075528500 &+ -+ [OUT5PR301 = }d HEHO.TSY

= 3208573 feet

G
Upward: 0.75(850% -+ {0.75)7(850) + - - + (075779850} = }: (D730 75y
PEa

9
E BT ARTE = TADG 4 feet

P

Toral distance: 320833 + 2406 4 = 361493 feu

T S 8§50 6373 o
() 3 B50(0.75) + & 63750.75) = w—pmn b e = 5950 feet

g 3 Py

1 (o) Totel distance = Z AZOLY — 16w et
TR L

rer . . Zi e s O
by Total time = 1+ 2 E G0y = 1 + E{fﬁff -} J = 19 seconds

fr g

1. False. See defindton page 535, B2, False. You multiply the first term by the common
ratio raised to the (n -~ 1) power

& Houghton Mifflin Company. Alt rights reserved.
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Section 83 Geometric Seguences and Series 713

§i§3. ff? = _l%‘ Fow

G, = gt

"

gy = HHHeE = W0e®

a, =

EW}Q a’zg

L
107, (a) flx) = @f

i

= 17
The horizontal asympiote of flx) is v = 12, The horizontal asymptote of fle) my = 10,
This corresponds (o the sum of the series, This corresponds o the sum of the series.
iz It '
- X s
% & . 24
108, Given a real number r between ~ Land 1, [a,] = o, (#] < la,_ |
which shows that the terms decrease.
9. To use the first two terms of 2 geometric series to 14, o,

fimd the mth term, first divide the second term by
the first feom 0 obtain the constant ratio. The ath
term s the first term muoluphied by the common
ratio ratsed 1o the {(n ~ 1} power. o

fit. Time =

Speed Phgtance G ol
0w S o = e w2l
’ Time  200092/2100]

200
e mw A5 65 mph
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¢y - , - 1 - I -
11E. Your friend mows at the rate of ¢ lawns/hour, and your rate zv} tawns/hiour, Together,
the tine would be
i i 24

— w=o— = 34 hours.

(1/4) + (1/6)  16/24 10

-1 3 4 P10 4
113 det -2 & Ol=dl—10— 18} = H-8 + &) 114 degf —4 3 5% = o 1 G e 10 A8 ()
E 2 5 i L0 2 -3
= 104+ 7 = -1 =19 — 32 = ~13

E15, Answers will vary,

Section 8.4 DMathematical Induction

Vou should be sure that vou upderstand the principle of mathematical induction. ¥ P is a statement
involving the posiitve integer #, where P, ig tue and the trath of £, imphies the srath of B, then P s
true for all positive integers n.

B You should be able to verify {(by induction) the formulas for the sums of powers of integers and be able (o
use these formulas.

B You should be able to work with finite differences.

Vocabulary Check

1. mathematical induction 2. first
3 arithmetic 4. second
R ) R S—
B ST TR ke 2k + 3
5 5 4
P, = : - - = : N TRTE 5 s
! e+ D+ 1y + 1] e+ DilE+ 2} (£ + 1)+ 2]k + 1) + 3]

&
e 3R+ 4

) Jho-d
P = 40P =
ke Z% E zuc it Zfe
2o - T . Pé == - =
R ey oy ey A VR
5. P, =16+ 11+ - H[SE - 1) - 4] + [Sk - 4]

P, =1 +6+ 11+ +[5k—4]+[5k+ 1}~ 4}

=F 4+ 6+ 11+ -+ {5k~ 4]+ [5k+ 1]

@ Houghton Mifllin Company, All rights reserved.
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fovry 8.4 Mathematica! Induction

TiE

Pooy =T+ 13+ 19+ b (6k+ 1) + (8 + 1) + 1)

AR L e A Y (-

-k
:g%
o
@

[

Assumethat §, = 2+ 4 2 6 4+ 8+ DF o= f(E o+ 1),

Uk R 1) =kl R 1 2+ 1= - D+ 2

Therefore. by mathematical induction, the formula is valid for all positive integer values of 7,

gq :J W%}le Fpom E: f;" i ; = iiifﬂ _______ ;} . K

2o Assume that 5, = 3 b [E - - b (8h - 3 s

Then,

£

Assume that §, = 3+ 8 + 13+ - 4+ {5 - )

Thies,

Therefore, by mathematical induction. the formula is valid for all positive integer values of n.




726

Chapter 8  Sequences, Series, and Probability

iG.

13.

I, Whenn = 1,

.

o

2. Assumethat 5, = T+ 4+ 7+ 10+ b B3k — 2} = {3k — 1}

L B e e N C I
=§, + 3k + 1)~ 2

= %m — 1+ Bk + 1)

3P ko Gk 2

h+ DGk +2)
i

+ i

k )
= BB+ 1y - 1]
5 [3 p= 1]

Therefore, the formula is valid for all positive integer values of n.

o Whenn = 1,8 =1 =2 -1,

2. Assame that

§,=1+2+28+ 2 + o YE L E
Then,
Spu, = 1+ 2 204+ 20 4 A A

= S, b R E e b P R~ o 2R

Therefore, by mathematical induction, the formula is valid for all positive integer values of n.

H‘
5
o
=

I
i
r2
i
Lohd
;
—

-
e
i
ol
=
Z
o
S
B
=4

=

12
]
g
o
o
%
o
13
_+'
s
+
4
s
-
—t
i
"
o
H
—

Sk-‘r-x o 2{1 B Y N L I N M L) T S SRS L

Therefore, the formula is valid for all positive integer values of n.

@ Houghion Miffiin Company. All righis reserved.
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Section 8.4 Mathematical Faduction

TEY

13, 08 Whenn = (5 = 1 = —

2. Assume that

ML Whenn = 1S, = [P e ] o=

Y 5&‘&{}& + ?? 4 4{\'/’{ i i‘}ié
ol p

et 1P A D] e DU A+ 4 (e Dk 2R

Therefore. the formula is valid for all positive integer values of o,

1R, 1, When s = 1,

k(4 B2k = DR+ 3k - 1)

2. Assume that §, = ¥ (1= -
[ 30

Then, &, = §, + (k+ i

CRGh R D2k R DK R 3 - 1) e Kk Dk 4 DAY+ 3 - 1)+ 300k + 1)
30 T 0

P
+
L
=5
iy
i

2k -+ DR Bk - 1) 4 300 E 1] Gk DR £ 39K - D17 4 89k 4+ 30)
30 30

Lk LR A 2R A MR 9+ 5) (kb DR 2000+ 0 DR R 1R+ 3 - 1)

3 3

Therefore, the formela is valid for all positive Integer values of 1.
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_ (R0 + 0P + 210~ 1
6. 1. Whenn = i, = Slen DU ‘gf)} S

g

ko FERE - VR - oE 1
2. Assume that 5, = Ei‘ = i Il =3

i= ]

Then,

Spey = z;«mggm o+ 1)
= fy

LRI R VN L Vs
i2 ‘ ¥

(ko TPTRAE + 2k - b+ 10+ 1P
12

R V2R R 2R - B 1208 3K 3k 4 1]
: =

(£ + Y28 + 1445 + 35F2 + 36k + 17]
12

B+ 1P + 4k + 42 R ek +
12
(o + D+ 232+ 17+ 2k + 1) — 1]
¥4 ’

Therefore, the formula is valid for all positive integer valoes of 1.
7.1, Whenn = |5 = 3 m et

e o HEE DY
2. Assame that S, = 12} + 2(3) £ 34) + -kl + 1) =

Spoy = M+ 2033+ 304) + -k + R k2

ke Dk H2) Bk + Lk + )

~

3 3

ke Uk + 2k R 3
2 ‘

Therefore, the tormela is valid for all positive integer values of n.

@ Houghton Miffiin Company. All rights reserved.
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Assume that §, =

Therefore, the formula is valid for all positive integer values of a.

18, 1 When s = 1,5,

Agsume §

S

i

rn Gompany. A

Hovehion il

i

&
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; 1(4)
2 1. Whenn = 1, E{?;’%} e i(éi}%}
K 1 Eik + 3)
2. Assume Ejgg(g PRV S TT 7S i 2}
Thus,
wi. H
ST 2 e
_ i - i + - § R - : - -
53 TETR T e+ Ol +2) (k+ Dk + Dk + 3)
o KE+3 }

4k ek D) e+ DK+ 2RE + 3

kR 3tk 3+ 4
AE + ViR & 2HE - A

Bk + 9+ 4
4+ Uk o+ 2k + 3
_ (k4 1Pk + 4
4k - THE - THE 4+ R
_ “(g_ + Uik -+ 4)

Ak + Dk + 3V

Therefore, the formula is valid for all positive Imeger values of .

[ e L 132
21, S = BB L 5605

0 TOOE0 = THZ < 10+ IH3 < 302 -+ 3 - 10 — 1}
22§ e o 102 12 10 5 IX

~, 36
_ 000G .

30

nt - i o=

iz i

Y nt — E 7

12012 4 1H2 - 12 4 1) 12012 + 1)
] pi

o]

&é)
i

.

"t
b

A5 413 46
14, 2’{;@3 — n) = Efvﬁ Erz 251, When n o= 4,40 = 24 and 7% = 18, thus
LS ol = 4; = 24»
= A0 + 1 - 4040 + 1) 2. Assume bt > 25 4 » 4 Then
4 z G+ 13 = kik F 1) > 242) since
= 672,400 — 820 = 671,580 kA > 2 0Ths (ko+ 1> 2000

Therefore, by mathematical induction, the formula is
valid for all tntegers n such that n 2 4.

@ Houghton Mifflin Company. All rights reserved.
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Z6.

7.

28,

29,

/

437
L. Whenn =7, i;} = 74915 » 7.

f4k
[

o Whean = 2, —= +

1
i

7, Assume wmi-,?: -

i3

—= = 1707 and /7 ~ 1414, thus —= +

=k + =5 k+ fork > 7. Thus, |

%

7

P

Therefore, by mathematical induction, the formula is valid for all integers nosuch that no 2.

‘i
LoWhenon = ], (w}
¥/
. (")c"* &
2. Assume that [~
Vv

LR
X

Therefore, ( } <1

5w
LF

L Whenn = [, 1 +

2. Assume (] - gf o

Then, (1 + g} 1

Therefore. by mathematical induction, the inequality is valid for alf integers n

< ( fand 10 < x < y).

ey

~ 1

o for all integers n 2 1
Ly

a z oasinee o= 0
= gl o)z kel + o)

= b b ket poka v oa ibecavse o > b

= {k + tja.

=

i
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3601 Whenn = 1,30 » {313}
2. Assume that 3% » 25 k= 2.
First note (hat b = 2 = 3k 2 2k + 2 = 2k + 1}
Then, 3077 = 338 » 30E2Y = 30)2F = 20k - 12F = (b4 1AL

Therefore 37 > n2" for all integess n 2 1

31, L When g = 1, (ab} = o'b = ab FL 1 Whenn = 1, {*}5 =

7. Assume that (ab) = o5 o
o fat
. Assume that a;; /f s

B

Then, ab ! = (abiab;

s oyl fl o B P S I fowie |
= gtbtah Favert  {owfay 2t a2

SN

ol
(>l

= gh TR

Thase {abit = 4t ‘ {eryr a
Fhus, {ab} atb Thus, { S ‘

33,01 When r= L)t = g

2. Assume that

pgory - - - x)7 = 0T 0T

Then,

.01 Whenn om Llnx = nxg

2

Agsume that Inlx vy, . o i) = iy o g b e
Them, Infx, oy 5z . x5 eyt = Wllxr L ndxg.)

=i, Xy LX) i,

Thus, nlx, 0, . x b=lnx, +lnx, +laxg + -0 vinx,.

£k
ih

S When o 1oxly ) = oy,

W)

. Assume that X{I}-’s E ¥ R = }‘Jk,} i "‘{j“i B X¥q e e b ¥,
Then,

aypbagy b bty = aly T T n) F e

i
e
E
youn
-
i
H
-
Por
i
-
ko -
T
4
.
o
B

Hence, the formula holds.

€ Houghlon Miflin Company. Al rights reserved.
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3. 1. Whenn == [, a + biand g — bi are complex conjugates by definition.
2. Assume that {o + biY* and (a — bi)* are complen conjugates.
Thatis, f {a + bif = ¢ 4 i, then (g — il = ¢~ &
Then,
ba 4+ BOMY = g+ BiWa + Bi) = o+ di¥a + bi)

= {ge -~ bd) 4 oithe v oady

and {a -~ bt =

= g = Bdy — Hbe + ad),

v B o - B = (e - diYe ~ b

Tifo b

This implies that (¢ + 0" T and (a2 — b7 are complex conjug
Therefore, (o + bi)" and {a — BV are complex conjugates forn =

37, L When no= LDTY 4 3010+ 2{63] == 6 and 3is a factor
2. Assume thar 3 s a factor of (4% + 357 -+ 240

Then,

[+ 1P 3+ 1P+ 2+ W =B+ 35+ 3+ 1+ M 46k 43+ 20 7

= (&% + 3k2 + 2k - (3R 9%+ 6)
= (BY + 3D Tk e 3(ER L 3£ 7Y

Stece 3 35 a factor of (&% + 307 + 2&) by our assamption, and 3 is a factor of 32 + ¥

then 3 is a factor of the whole sum.
Thus, 3 is & factor of (n? + 3n? + 2n) for every positive integer n.
38 1. Whenn = |, 3iga factor of [15 + 5{1} + 6] = 12,

2. Assume that 3 18 3 factor of B 4+ S5 6

Then, (£ + 1§

Because 3 is a factor of both terms, 3isa factor of (k- 19 4+ 80 + 1) + A

Therefore, 3is a factor of v -+ Sp 4+ B ioralln = 0O

3901 Whenn = L1714 31 =3 and 3 is a facior.

'T\)

Assume that 3 is a factor of &5 — k¢ 3. Then,

R R ) Il S TEI A TR SR R S

+
£
o
Py

Since 3is a factor of &7 ~ & + 3 by our assumption, and 3 i 8 fctor of kT + 5
g i

then 3 5w factor of the whole sum.

Thus, 3is a factor of 17~ 1+ 3 for every positive integer 7,
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40, 1 Whenn = 1,015~ 1 4+ 4] = 4, and 7 1s 2 facton.

2. Assume thar 7 &5 8 factor of 1Y — &+ 4.

Since 715 8 e

“hus, 7 s 6 factor of 7Y - 1 b 4 for each positive

ek

Whew mo= 1, 2570 = 1 o= 9 and 3 is 5 facton

]
oo
&
9

ssume that 3 s

= X ;? e G B

Since 318 a factor of 2% + 1 by our assump-
gon. and 3w afactorof 3+ 2% then 3is a
s whobe

factor of the BRI

fs & Factor of 2970 4 for every positive

g, w o, kA= f b3 =y
(R I A B A )
a0 & 9 7

N e /
3

\/ \/\/
£} i 03

fres o linear model

~tor of each term, it is a factor of the sum,

integer A

42

PoWhen s = L2
2. Assume that 51s a factor of 2% 2 £ 1

Then,

Since 5 1% a fowr of 292 4 1 by our assumpe
ton, and 5 is @ factor of 15 - 2% 72 thep 5is a

factor of the whole sam.

Thire, § is a factor of 297 + | for every positive

et i,

ac= DoaLm ot
a, w2

PP R P T D owm 6
O A N I
(B TEORTT by g e S
Qg = oot ds = 5o L =4

\
/

Second differences: & -5 3

First differences: -2
Y

Since neither the frst differences nor the second
differences are equal, the sequence does not have
a Huear or gquadratic model

5 is & factor

@ Hougtron Midlin Company. All rights reserved,
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47.

49,

e it
a, =3
iy, =@ —2 =3~ 7 =1
{2y = g] ] oo 5 oum e 3
Gy = Gy — 4 =3 4= g
Gy 7y —f - § o= -1
a: 3 i -3 =6 1
B \x/ \/’ s \/”
First differences: -2 =3 -4 -5
) R Y
Second diffecences: -3 =1 -1
Since the second differences are all the same,

the sequence has 2 quadratic model,

a, = oy b Lm0 ] =
ty =gy +2=1+2=
dy =y b 3w 3 ob o=
%m%*i$é+£*m
. 1 3 H
\ﬂ\/\/\/
First differences:

\/\/\/

Second differences:

Since the second differences are equal, the sequence

has a quadratic model

e

’{'ZZ wmogp, b '2 s

I
Y

Gy =y + 2=
gy =a,;+ 2= 64§

£+ 2= 10

Pt
i

Gy = oo, +

[

14

[

E

8
\/\/\/\/
\/\/ /

Second differences: & £ i}

First differences:

Since the first differences are cqual, the sequence
has a hinear model

48,

i et
Gy = 3
iy
a2,
g =
g = = dag = - 22A) = - 4R
a: ~3 & 12 24 —4%
NN N
First differences: Yoo~ i8 36 72
NN S NS
Second differences. -~ ¥ B4 - 08

Sirce neither the first nor second differences
are equal, the sequence does not have a lHpear or
guadratic model.

ay =2, a, = a,  J*
a = 2

@, =gyt =20 =4
A I T G T

ay = oy o= 16 = 256
= 65536

a2 416 36 65536
NN NS

Firgt differences: 2 i3 24 ? &5, 080
NS
0 228 éﬁ,{}d{}

ag = al = 2567

Second differences:
Since neither the first differences nor the sccond

differences are egual, the sequence does not have
a linear or guadrate model.

N = {}'i 52}; = &?r H - 2-?2
B

@ L

s 7 gyt

fy = a, +

,v
I}
i
i

-

!
e
o

4
|
b

@y =gy

as = a, + A5y = 18 + 10 = 78

a0 4 18 248
Firsy ditf \*/r \{'/ \8/ \?({
“irst differences: 4 5 : £
SN
Second differences: 3 Z 2

Since the second differences are egual,
hias a quadratic model.

the sequence
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B
=

oo, = 3o, =34, =5 8. =T a, = 6.ay =7
Leta, = an® + bn + ¢
ay = IF b v e =3 a4 bt a+b+te=1

da + b+ o=

a, = a2+ B2t o= 3 = dg+Th o=

G 4 3 b oo

Solving the system. o = 1.6 = —4,¢ = H),
g, = pt e 4+ Hion o= L

[

Fh gy 3,0, = La, =9

Let o, = an® + b + ¢ Then:

a, = a2P 4 B2 b o= L =4+ bt o=

ay o AP e pldy b o= 9 e tba b db o= 8

ol
5
-
iy
g
Il
=

o
sy
L
T
o
#
i
s

Hy elimination: —~2a —~ b = -1

2

ay = all)* + B0y + o= 3 = o= 3
a, = a2} B2} o= U oms da F 2t o= O
dg + 2b w3
gy = a6y ¢ BE T 0= 36 m 36a + 6b T o= 36
36a -+ 6 = 33
F2a + 28 = 11

By eiimination: —4g — 2= 3

20 + 26 = 1}
Har = 14

Thusg, o, = fn® ~ 30+ 3

@ Houghton Mitin Company. All rights reserved.
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7

Lok

X

56.

&7

&0,

a1,

&7,

= I: 3 sides

o 2o 3 e 4 o= 17 gides
o= 3 3 - 4% = 4R sides

nth Koch spowfiake: 3{407 7 sides

prove this, use mathematical induction.
Lo Forn o~ 1, the nomber of sides s 3 - 41

snowfiake 18 3 - 4577 When the (F

by & factor of 4

Hyom 3. 4R

403 - 4t

Mumber gides =
Hence, the formula s valid for all
{a} Unering —> One move
Two rings —» three moves
Three rings —» seven moves

)

R

Four rings: 7 moves to move §
b move for fourth ring
T moves wo bring back 3

Toal: 15 moves

.

7]

Falze. P, might not oven be

defined. mage 5500,

(ay I P,
(hy TP, PP

e
4

g8

Assumne thal the nurmber of sides of the kth Kook
+ P Koch
snowtiake s created, cach side bs replaced with
4 sides. That i3, the number of sides s increased

DOSIIVE INTEgers A,

¥
!

False. See the Swdy T

o g are all wrue, then P is trae for integers |

by n =
fo=
B
Fioww

3 For the nth
single side i (177

i34

- Hence, the perimeter &

Fiha T
I

3

Hoarings, let i, be the sumber of moves. Then,

Byo= ]
Beo= 2 b BT e | moves,

G

i owve and Py implies Py then Ps oue Yor integers v 2 3

- -

=R R

50,

(¢} WP Py, and Py are all vue, but the muth of P, does not tmply that P, . is tue, then vou

mriay onty conclude that £, Py, and P, are true

dy 1P, e and Py, tmmplies Py, 5. then P 15 froe for any positive intecer »1
2k Fh 3 J =

{22 = 11 = axt - 4t 4]

6y
HE. E B = b 3
A T

U, and the number of sides

s, H takes
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Section 8.5 The Binomial Theorem

B Yoo should he able o use the Binomial Theorern

=gt ke gy s -4

[ expandis + yi™.
L

e use Pascal’s Triangle.

Yocabulary Check

1. hinomal costfoients 2, Binonual Theorem, Pascal’s Triangle

4, expanding, binomial

EATE - U I B

B 40

3

2} Tl =

X3

O

4

11, e = 749,39% 12,0, = 46.376 13, 0Oy = 4950

31028 16, el = 499500

18, {x+

€ Houghton Mifflin Company. All rights reserved.
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Section 8.5 The Binvenigl Theorem 739

26, g + 2 = Ot + CaP(2) + Cuf(2P + OV +

F1i, {}; 7 }1 e -zﬁuiﬁfﬂ i{fi}fi_%( 2‘} e ﬁ(\i“{zx’ ‘Eéi" L
4932 - ByH4) ~ Ay(R) + (6

=yt Byt 4 247 — 32 4+ 16

WOV Ay - BV b By - 32

A5 Br 5 2900 = (Ot o+ OGN + (32l + O3

= T290 4 291607 4 4860177 -+ 4320:75% + 216000

= 320 - S(1exthy b 18T -

P B0ty ¢ B0t - 4048

30 C= G ;O 0572+ OB ~ (G
g
(-
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35, (4 = O O e O

gk A4yt b Bt b Ayt b b

B -g{‘hjr: ‘Y‘:S

w0 (L4

720 . 1080
REELNEN g

@ Houghton Miffin Company. Al rights reserved.

44 {0 3F - Al w B3P s 07 R 180+ 9007 & 27007 ¢ 405x 4 2433 — A0t + 1247 4 5457+ 108 4+ B

= % b Het o 4200+ S4xT - 27 - B



Secrion 8.5 Fhe Binomial Theovem 741

e 300 Sl = 337 = 2t - 40AY(E) 4 60T — 400030 + 34T+ 30 - 20T & ]
= 2{xt ~ 1207 + 5457 — 108x + R1) 4+ 500 ~ 6x + 9)

= 3t — ZAxT - 11347 - 246y + 207

3+ 1P dlr 1 = (30 18x% -k 303 b 3067 15k o+ 3) b (d2d 4 1097+ 10x 4 43

com B = 2P Al ok 10 s =00t 180 - 36x 4+ 24] - [dxS 2407 + 600 + 8060 + 6002 4 24x + 4]

= e dx® - 2405 — 60x% -~ 83x7 - 427 — 60 + 20

i

S0 + 2P — 20x — DT = 865 + 500 + 2006 + 4006 + 400 - 1607 — 1252 - 4x + 21

w5t b S0t b 20003+ 30RxT 4 404r ¢ [958

b {x 81T s w4 Sl fx — 35 p o= 7

Lay
£5y

5

(13

G

© Houghion Miffin Company. Al rights resarvad,

o MR = 1200705128 = 61,44047 SO X5 = 15625

o= 35000 3%

B L 86, (Tx + WYS. n =8
GO0 $e 3 = 405(10%)(36dy? OIS 2T = 47 % K012 7

e 30,476 950 (00x

The term involving &% in the expansion of {x + 3j b S ) L
15 0 (31 = 495038 = 3,247,695x% Ay = 1 .
N . . SO x4y = (2,976, 1287
The coetbicient 15 3,247 695, by £14) 276,128

a o= 12.976,128

. The term involvisg &% ¥ i the expansion of 6. The term involving £y in the expansion of
318

O 2vi9 s (de = ¥} 55

" 163 - e . 1O . NP
w2y = e Aty == 1ROy o CalAnIH = v s o R IVE 7008

(1 — sy

The coefficient is 180, The coefficient is 720,
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&1,

&GS,

&7.

&9,

T

7

73

T4,

~E
£y

6.

 Sthoow of Pascal’s Troangle: 105 10 10 3 1

The term invobving #5 in 3x — Ly is 62. The term involving x*v* in the expansion of
{Zx = 3vF is

(G2 (= 3 = T2~ 3}y

N .. ) ) = G, T2 %t
The coethicient 1s — 489 RRE, e

a = G076

. The coefficient of 2%y = (7N in the expansion #4. The erm involving 25 in the expansion of {z* — ¥

of (¥ + ¥ s O, = 20

Sth entry of Tth row: £ = 21 &8, Jrd entry of 6th row: (L = 20
Sthoentry of Gth row: O, = 6 &8, Ind entry of Sthrow: 0, = 14

4th row of Pascal’s Triangle: 1 4 & 4
(3 = 2v) = 13 - 43 (2v) + 60302 (2vF — 4G{2vP + 12y}

= g1 - 2U6% + 2060 - 9607 4 16

4th row of Pascal’s Triangle: 1 4 6 4 |
[Sv — 22¥ = S0P — 40503002 + 6050207 — (5 H 220 + 1)
= G285~ HER T - 00vTE — 160ve? + 16t

b

(2 = 3935 = H2Zey® - S[20%3y) = 100 3y — 10 3yt + S(2a(3y) — ()

= 320 - 24ty o+ T2 - 1080 4 Ri0myt - 24390

E S z;;g; = { w%}j " 45 \Q}l; o {){. N’;}.ﬁf 51+ { v/}}gﬂ.’%} e

=t 4 I0eSx + 1500 + 500y + 623

=t 4 205 1500 + 50017+ 625

(41 1P = a/iF + 3a AP -1 + 341 + (-1

= 6411 - 487 + 1241 — T = 6447 - 481 + 120872 - |

. {XE/‘.‘.* — },I,f?}?.‘- = {221}‘ ;{1"1}"’ E’:}J;’}} . 'z;t:*} (?T/ﬁ}l& Jgia}‘

= g qgwi‘zs o %ggl‘g“ R

@ Houghton Mifflin Company. All Aghis reserved.
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Kecrion 8.3 The Binomial Theorem 743

B R A A
A

A3 b 3k R
]

= At Gxk o BB E O

Fle+ by — Fln b At gt
# H

78,

£ b ACR 4 i F Akt e Bt
[

BELY 4 B2 o+ duk® 2 B
f

bt b fth b Axh - B w0

X0 6x%h 1SR 20008+ 1SR Gt 4 i) -

i

Al + et + 200000 b 15xIRY 4 Bept B
i

Bt b 1S 4 2R R 15T 4 Gkt RS R = 0

h &

& Sl kb o= flap o B - xF

L+ Bk DBERT £ S6°R - TOoxUS 5600 +
#

ABxT -+ B8xh o+ S60R + T+ SexE 4 2R 4 Skt + i)
i

= Byl b DBxOR b 36xTRY + TOxhY + S6x0RT -+ 28R 4 Suhd o B ¥ 6
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[
Loy

H6. {

87, {

88

89, |

4%, |

34

LA

,{A

e

D= 01E

B

- 12E0E

- 1121

O+

(O

E

bdf o A

- 2RO Ba0HT

- 640

Eiji’ﬁ o, “*

LA b 2000 -

16Gi 4 20—

i CaTh O + G0 + O +

..... 5 L AT
j 53 }E i

- 96 = 160 +

2N -

= 37 - B0f - 80 4 407 +

St

1\{')‘*325

(38) -+ O

¥

i

2™ - ST -

(a3

= 6& - 5760 - 2160 + 43200 + 4860 - 29167 ~ 729

= 2035 -+ 8§28

= 125 + MMM -

244

ARG - 2160 - 376 - 64

%}f;[ = jIH -

GHEY — O3+ OO - (O30 (300

JAiy o BEHANE 4 L = 57 4 3 - 5H3 4

@ Houghton Mifflin Company. All righis reserved.
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Section 8.5 The Binomial Theorem

745

3

93 (=24 25T = ot 4 A

b, .. = cand AR Rt
;;z —1F + 3125+ 3= 00VE + (/)

it / % 4 kS el

H oy S :?
o —f o 3 +- ’%\, .‘;i e {} . “‘VEF'E

g L P

N i S A\ 1 !’“5 - IE B

g

R AV e IV OV
EZENANTY I TR ! |

R R PO A D
S A I T R

Y7002 = (1 + 0028 = 1 + $000) + 280,021 + 560020 + TOO.02¥ + 56(0.02)8
+ IR0 ¢ BO02Y + Dot
= 1616+ G0HE2 + 0000448 & - = [ 172

98. (200519 = (2 + 0.005)!% = 210 + 10(2)%(0.005) + 45(2)%0.0058 + 12002160058 + ZHHZPO.005F
+ 2522P(0.005)° + 210(2110.0055° + 120(2P{0.005)7 + 45(2120.005)F
+ HHZHC.O05Y + (0.005)10

== 1049 556

99, (2.99)% = (3 — 0.0
= 31— 1203YHD.01) + 66(3190.010 — 220(3%0.01F + 495380011
= T923Y(0.01)° + 92403)50.01) ~ T9URHC01Y + 495(340.01)
= 220030017 + 86(3P0.01Y° — 1203)(0.015 + {6.01)7
= 510,568,785
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160, (1.98Y = {2~ 0.02¢ = 2% - Q(2P{0.02) + 36(27(0.02) — BA2N0.02)F -+ 126{2)%0.02)
P26E2MO02F + BAZPHOGNY ~ 3620007 + NG — o0
= 512 — 46408 + 18437 — Q043008 + G.00064517
= A48T Y

il

161 fix P dx Wt g = —xt o 4~ ]

gixt = flx + 3} gix) = flx — 5}

= L b AP - by o+ 3 w31 Ay - 57 -

SR R I B S i s (% - 2063 b 150~ 500x + 625}
= ok Gyl ok 33 415 -+ Alxd - e 4+ 25— ]

g 18 shifted three units {0 the lefl =t 2000 - 1460 b 460y - 528

& s shifted five units o the right of £

. T H , o
W4, pla) = 1~ 2x + 3x° ~ 327 + 'f(;x" = flx}

]
H :
W e

; F

046,

108, 0,05

199, £ = 006417 — 030 + 4165.5 < 1 2 23 L0, f) = 62207 + V1520 + 27305 = ¢ 5 25
(ay gt} = fir + 20) (ay gli) = flr + 20}
s 0640 + 200 - 9300 + 207 + 4165 = 622 + 20V & 1152 + 20} + 2730
= 00648 — 674 + 2560, 15 £ ¢ < 3 = 62280 + 364 + 7522, 15 < 1 < 5

{%‘;} e {h) 45,08

. =
//‘/,« !
] : o
P j‘_\% . ﬁf’r |
e -y o s
i { ™ H
B T g H

5 ) ] ok 4y

)

111, False The % wrm is 1312, False. The coefficient of 19 is 1,737,104 and the
) Ny . oefficient of 1Y g 197 456,
pCa (o el = 49542 = 12672008 coefficient of x™* 15 192,456

[ate: 7920 15 the coefficient of ¥v* |

© Houghton Mifflin Company. All rights reserved.
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1313, Answers will vary. See page 557

Pt4, Rows 810 of Pascal’s Triangle are:

] 8 2% 36 gt 56 28 & }
! g a6 84 126 126 84 36 g !
1 13 45 120 G 252 2160 120 45 10 i
115. The expansions of (x + y)" and (x — y)" are 116. (&) Second werm of (2x ~ 3y) is
almost the same except that the signs of the
rerms in the expansion of Lx — ¥} alternate S -3y 240x7y.
from positive (o negative. by Fourth term of (gx 4 Ty s
w FF N N "
LG (T = 8575550
17,0, = " 118, 0 = (1 — 1)
R P e N L A ) ’
nl wt T ﬁf:(} riC:I - H{;H - lz{‘NB {”{‘hnir)
e — At - Al T =10
Al nt
119, O O, =
e R r)‘r (:t. b e =
alln — r+ 1) nt ¥

) o~ wilrtln — r + 1) N {n —

a1y ntr

o L 1)

(v — r + 13t

120, €+ O +,C,+ Oyt -+ O o= (L +

121 glx) = fle) + 8

z{x) is shifted eight units up from fix}.

123, pglx) = fix)

glx}is the reflection of f{x} in the y-axis.

M T L[4 =5} 14
B [—5 4‘ T3 T sls -6 1S
176 [ 12 ﬂz’%i R z%l i

~7 4 18 -a6lz 12l Lo

a1

rt

122, plx = flx = 3)

zlxh is shifted three onits (o the nghs of Fix.

= - flx)

glx} is the reflection of flx] in the x

124, gix

E-BHIS.
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=

Section 8.6  Counting Principles

Yo shoubd baow

Fi

permuialions is

Gireen a set of i obects that bas », of one and, ry of a second kind, ang

The Fondamental Counting Principle.

15 the number of permutations of 7 clements tken r a1 4 tme,

5o om. the number of distinguishable

the number of combmanons of 7 elements taken r ot a fime.

Yocabuelary Check

b Fundamental Counting Principle

combinations

iry

End

. pernutation

i

. distinguishable permuiations

s

{dd integers: 1,

& ways

b ways

ToR 910, 11 1 5 Phvisible by &

howavs

Araplifiers: 4 choices

Compact dise players: 6 ¢
Speakers 3 choices

Totall 4 -6 - 5 = 120 ways

11.

200 = 1024 ways

Bz

£

Second lock: 10 - 10 - 16

Fence,

HOP = T OO0 000 combinations,

2. Even integors: 2, 4

Figst tock: 10 - 14« 10 3, {ay 9 - 10 = 8908

3. Prime integers: 2, 3, 5, 7.

5 oways

G, Davisible by 3

4 ways

8. Dustines integers whose supm i K
P+ 7,246 3+ 55436+ 2,7+ 1

H ways

~

83, Math courses: 2
Scence courses: 3
Social solences and humanities courses: 5

Total: 2 -3 - 5 = 30 wavs

B, (ay 4 - 10 10 10 = 4000

(b 9 - 10 10« 5 = 4500

4
1N

€ Houghton Mifiln Company. All rights resarve

&
R
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L& B0 - ROHIG - 10 - 10 10) = 16,000,000 numbers 16,

WY = 10000 ATM codes

9 - 1 = G000 ATM codes that don’t begin
with zero

b 26w 35,157 B8 {8}

5% possihilities that don’t have oy
25% = 3HY have al

(b There are 2 -
3. Hence, 2 - 26° — 2+
feast one (1

. (a) 4P mime-digit zip codes

(b

. (a)y 1= 100600 #p codes
7+ 107 pine-digit vip codes beginning with a

one O a two

() 2« ¥ = 20,000 zip codes beginning with &
one o 2 two

2.

2
i
i
.
ey
S

81 = 40370 ways

{a}
yESUHAN =

Ly 6543

2
o
i
i
o

by 6 -1 ~4-1 - PHHE) = 720 ways

nl i #e L .
R £ I frn — rit S
! 5t 5!

- 126

€ Houghton Miflin Company. All rights reservaed.

5.

2,

37,

39.

41.

70! .
P = 0(19) = 380 BT, P, =
Py = o = 20019) = 380 ‘ o

b= 2R 2

33. 51 =

BACT DARBC
BADC
BCAD

BCDA

ABCD CABD
CADEB
CBAD
CRDA
CDAR

CIBA

ABDC DACH
oBAal
BBCA
PHCAB

DCOBA

ACRD
ACDB
ADBC
ADCR

DAL
BDCA

I

120 ways

WP = LBIAAGH

40, P,

7 S
- sz’f g

CE 54 = 840

3t P, = 19149680

[t

34,

151
&1

=5 432009 8T

= §URE6,0 14 400 ways

%

= 136 orders

. ABCE

ACBE
DBCA
DCBA
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78 7! . 8!
= -l aop 44, — = 56

R EET TPTEY C s

7 71 . Pit HES L . 5t 5-4
45. :"ET{:E% freye - 1’}:; 6. PrAtaise = A4S = _%df}f@{) 47. ‘i" = __ . o

48, Oy = e = 2w 2 48, 0 = e = 4 50, C, = T = 3
sCs = i ; G = T

]
243
s

&
Y

i
iry
Tt

L

P,

L
£
=
T
b
o5
L5
1
ket
P
At
il
06
:il
i
o
sy

56, o, = 15890700

£
s

7. AB, AC, ADAE AR, . ABC, ABD ABE, ABF AT ACE, ACF
BC, BD, BE, BE. CD ALE, ADE, AEF, BCD, BCE, BCF, BDE
CF, CF DE, DF, BF B BEE CDE, CDF, CEF, DEE

o o= 15 ways oL = 30 ways
1001

3 N S = A AT HPY oy 66, O = Ul ways

1AM

61 0, = 13983816 ways 62 (O a0 = (3,478761542)

= b6 HYT 862 combimations

&
Lad

gl = 36 Haes

64, There are 27 good sets and 3 defective sets.

(€} 0Ty + (000 + (0000 = T3S + (1540){3) + 693 = 12,628 ways

65, Select type of card for three of akand: O
Select three of four cards for three of 2 kind: 0,
Select type of card for pain |,

Select two of four cards for pair: 0,

G s G

i

’

sy = i3 4 - 12 - 6 = 3744 ways to get a full house

a6, helect 2 jacks: (O = 6 67, (ap .0, = 495 ways

Select 3 aces: Oy = 4 thy (505 HoCy ) = (10121 = 210 ways

Total: & - 4 = 24 ways

@ Houghton Miflin Company. All righis reserved.
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Section 8.6

Counting Principles

751

Té.

71.

73,

75,

76.

TE.

(GG} = 1716 - 11

t

‘ 3!
{&} _‘J{;z . *“*T*'“» =

1

-3
28— 8

i4 -

e

P 5 =

T 2

40 = 1,956240 ways

3 relationships

- = 66 relationshipg

= 5 diggonals

= 20 diagonals

MNote: a1 = 3 for this 1o be defined.

ik

+ 27

4 e
n(n — 1n — 2} = {n
4n ~ 28 = 52

“on

b W b Unin — 1)
+ dn ok 2

= {in -+ 3

(We can divide bere by nin — 1jsincen # {n #

69. (O H MGl = 77 220 - 190

= 267 600 ways

= 78 relationships

= 194 relaticnships

s b

L

We can divide by (n —~ 21 {n — 3}, )

o Yandn ¥4

Lin o~ ) since n @

aln — 1¥n — Dn — 3p — &) = 18k — 2in - 3 — 4Hn -~ 5]

#t o~ = 181 — 90
pE— Ton + %0 = 0

PL= 10, P 8. Po=12-, P 9. Po=4- P,
' — ' o 13 PANREAT )t
r L 3{}{;1 I AN w(ﬁ. E) {'?? ! %?. _ Al
{n — 43t {n — 4} (n — 6} {n— &) {n— 23 {n — 21
nt= 10n — 1M mt= 12m — 1) {n -+ 13t = 4dat
o= no= 17 poe 3
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80, P =6, P 8L 4.,

{n + 20 g (s + 2} wi{ﬁ + 1t Am -+ 2H RE Pp al

b ; = N S
{n— it {n+ 13 p — 130 An — 1 {p — 23 in — 23
(n + 1} = &l — 10 A = 1) {23 S - 13w ol

= 3G o 10T 86. The symbol P, means the number of ways
1o choose and order » elements out of 5 set of

BE, ;f_;{;; 84

This nurnher is too large for some caleulators .
: A elements,
1o evaluate.

4 (R D v laroosr fharn T b con £
4 BR. (b} ,F 18 larger than 0 because the

permutations count different orderings
as distinet,

89,

i3,

B3, From {30 Analviicallv,

By the {ruadratic Formula, x = -

Selecting the larger solution, x = ~

1 Company. All rights reserved.

. E
; G5, jow,ly 3} = § Z
" [
s < &
PRI k! X ) =
- oo 16 =
I Lo "j; [
27w ¥ : I
o s e 5 &
ey e o Gn 16 s B3R
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“ection 8.7

Arnswer: [ . 1, };

Probability

Angwer: (3, 4}

Section 8.7 FProbabiliy 753
—14 ﬁ %5 il
T—2 22 0 2 60
g?» v i 7 - o = e 2 gﬁx ”' - - - e
* -5 3 -n TR T
I B & 2
B Mj £ a5
) a8 & 100 —130
P omn oz w8 == = e
L T g o -
7 :}; ﬁ 2
Angwer: (—2, 8} Answers (6, 13}
-t -4 =74 1
~4 5 - 21 . B -4 384
3 o = = e BiHL, v o - Lo " .
WorE T T z SR TR R 128
4 5 a ..... 8 41
~3 i 16 74|
g —4 7 —% & 512
T e S e i W - it -
- -3 -4 71 W11 - 128
ER —g -4l

Your should know the following basic principles of probability.

probabitity of event £ s

I A and B are not mutuaily exclusive events, then PUA O B = PIAY + PR — PIAT B

The probability of the complement of an event A is P{A"} =

b PLAL

Hoan event F has nf£) equally Bkely outcomes and its sample space has n(S) equally likely outcomes, then the

I A and B are independent events, then the probabihity that both A and B will ocowr is PLAIPUEL

Vocabulary Check

1. experiment, outcomes 2
4, impossible, cortain &.
7. complement &

sample space
madly exclusive
(hy 1

{2}y ik oy v

3. probability
6. independent

(dy i

boOUH L LHL T (H, 3 (LAY GHL S0 (H 6, 2.
(7, 0, (8 20 (P 3 {7 4y, (P 83, (T 6))

4 [ARC, ACE, BAC, BCA, CAR, CBA)}

4
JL
FA

12,34, 5,6,7,%, 9, 10, 11,12}

J

((ROE)(RBYAR VLB BB Y (B R),

(Y. R} Y, RY
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4.

oy
243
+

i7.

LA BY, (A, O3 LA, D, (AL EY (R, O,
/

B, I, (B, E), (C, D). (CE), (D, E}}

. E = [HTT, THT, TTH)

}"%fi) — ._‘f:-_d\._ - L

CE = KR LR G o000 00T

CE=lAAAMAKKREC OO0 01100

Py - 1218

alsy 52 13

LooAEr 5

not Bo= {5, 6}, {6, 5}, (6, 6)}

alnot By = 3 - &= 33

n{E} = a5y -

B
P

{588, S8F, SFS. F5S, SFF. FFS, FSF, FFF}

E = [HHH HHT, HYH, BT}

B2

i4.

118

18

24,

B
b2

CPEY =1~ P(E}Y = | - ]

The probability that the card is not a black face

card is the complement of getting a black face card.

Hence, PUT = & and

There are 9 possible cards i each of 4 sufts.
G- 4= 36
&)

P(E} =

Eowe (206003, 50,03, 60, (4, 4). (4, 51, (4.6,
(5,008, 43, (8,535, 05,6}, (A, 2%, (6, 33, (8, 4),
6, 55,06, 68

. (5 15 &
p{_g; s P?E} st e s

al&y 36 12

® Houghton Miftiin Company. Alt rights reserved,
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Section 8.7 Probabilizy 758

z7.

2%,

3.

bt
b

PE = 1 — PLEG =1 = p=

PE) = b~ PET) = ] — ;:

(ay OUIS{R.15) == 127 million

(b

oy =4

y (0.128H203.66) = 37.6 mitlion

[$X4
. }_.}I - 001
PG

1.6

(a) == = (1,34

= (345

()

54 54
1L+ 54 4 42 4 20 4 4T + 5% 252

36,

{b} -

(e} —— = 0.004

506

8 PE =1 - PIE = 1 - p= 1 - 084 = 06

30 PE =1 - PLE =1~ =15

32, () 010442} = 4 presidents had no children.
(hy (.19042) = & presidents had four children.
(o3 {007 + 021 = 6.28
{dy G.14

Answors will vary,

. fay 1o 0148 = 0852 probability of having a high
schoot diploma. Hence,
RE52(186 48 = 1592 million,
(by GO9T(186.88) = 181 millon
(o) DUERL + G097 = 0278
{1~ GLT4B = (H52

{e] G084 -+ GIRT + 0097 = 0367

67~ 124 548

1254

1 i
Tavior .30 = -, Moore: 0.5 = ’

Pergy: O.25 =

3003

15Chg 2
(84756 1292

gy e
24.15 1

4%, ¢ m= (316
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42. Total ways to insert pavehecks: 51 = 120 ways

{2

46. (a)

45.

Ly
by

{a}

Al

5 correct: | oway

4 correct: not possible
3 coprect: 14 wavs
2 correct: 20 wavs
Foorrect: 45 ways
0 correct;

45 3 45 204 10+ 19
e {\fﬁ} = —
; 120 30

44 ways

There are three letters (o be selectod, and two
rust be O and Y.

2Y ., YQ QY. Y 4,
Thug, the probability is

6(26) 6 |
i;;lf = o5 ~ 0.008876.
37 LA

L0 B ) 4

I 100

(i The three letters must be (Y, and X,

YR, (Y, YO, YXO, XOY, XYO

Thus. the probability is

H0

....... = .0001 47, (a) -

149 {4'\“ Ty
HEEE

T BATRI61IAT)

100

i

¢, 126 14

el B (4 good unis)

LGOI 108

175

it £ e P

: = —= {7 good unist
o 495 55 ¢

feast 2 good wnits: o b o g = o

Vo
(55050 )

T (3ATR ALY

6 3
267 RT7ER

52 {ay Pl

by PLEG or OF} =

gy

EEY =

w20

a0 an

, {%}}[?—Q} B ;
(TR 4) Z

!

3

29 29 84l

(o) PN < 300N, < 301 = ;e

{dy P

RN

4G

4040

A 40 160D

© Houghton Mitfiin Compary. Al rights reserved.
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Secpon &7

Probability

TET

01024

PLSE) = (0.985) =~
- P(F

ots

55, (2
5 PFF) =

Y e

;

LF
o~

0262144 = 0 TVIRS

L4y
=

(ay I the cemzer of the coin falls within the
the coin will cover the veriex.

Aren in which coin may fall
50 that i covers & verfey

- [LOLSF = (.94998

54. (0,787 = 0474352

...... U {}£} = {3 R

{0 Hn?

&6, (a) PLAA) =

!h} } '}(\Rvd’kj e

(s} P(BEBBE) =

{h} f}{f i%..gifj? PUGGG

{oy Plai last one boyl = ]
!
!

cirele of radius /7 around a verex

Plooin covers a vertex) = o
o

{by EBxperimental resalts will vary,

ik

61 True

POEY & FLE v =

decrease to ake o account the binth dutes

{a} As you consider successive people with distinet birthdays, 1

al area

oF s

the probalhilisie
eaty used. Since the birth dat

are independent events, muliply the respeciive prohabiiities of distinet birthdays,

(d} ¢, ks the prohability that the bivgd
2 people having e same buthday,

e O U e

(343

- G501 = (.99

Flro bovs)

PUOGCG

es of people

-

the second 13

& numiber JekSiicin
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£3.

fid,

47,

69,

71.

73

75 Py s

Vi

e N T EN T E D

{e)

# 16 15 20 13 30 40 5
FoOVORE 0751 459 1049 029 Q.11 | 063

Q.1 032 025 | 041 (D50 071 ] 0.89 | 0.97

(F) 23, See the charn above.

if & weather forecast indicates that the probability of rain is 409%, this means the
meteorological records indicate that over an extended period of time with simular
weather conditions it will rain 40% of the tme.

2 3
e S .
v — & Zx + 3 x4+ 3
Fowm Aly - 5) = 4x — 20 4 4
ty = 37 Zx o+ 3
i boas Zx -+ 3
x o e
2 2y o= -2
x = ]
, . 7 s —13 —13
[ A, e (gﬂ PR frees i
v -2 x4 : ’ ¥y x~2 ¥ -2x xlx-2
o+ 2+ xle— 2= (e e+ 2) 2x —2) - 5} = 13
LT S S Ay o G
xow - i) r =3
e* 4+ T = 35 T8 200em = 75
gt = I8 e = g = g
X o= Inf28) =~ 3332 —x = InlZ}
c= ~m(2} = n{f = 0981
din fr = 16 TE SnZy — 4 =11
In fx = 4 I Jx o= 3
& = hx Dy o= gd
¥ Lot = 010 x o= et = 10.043
3t 128 1 38 .
[ O L Y T4 P e o 029§ - T = SO40
*pt (5 g}; P &4 mP* {i{} . 4}’ &1 8 ’
bie g1 gt
= e = 6,652 800 6. Py = e = =G § = T2
T R TR L

§C0 = 1 78 oLy = 126

© Houghton Mifflin Company. All rights reservad.
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Review Exercises for Chaprer 8 7589

21 7y 1

(3, K et D — Lp, TR o e
S THS S
2% 4 i

{3, ©E e = [fey 0o
S TR B 179

y =

Fa " 367 880
1

39,916,800

&g:\ oo

Dienomunalons are successive
odd aumbers,

-

e 1

&

o Sn? #p m=
71

80. O,y = 560

3

Ly due oo e

£, Common difference 15 5,

" %
SO T T
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I S I
13. {r Dt fn

+ Linfn — 1)
i — I

(r — 13

7.

205

4

1L = A
1%, 00 R SNk S At N
Zi p

Ly So0s100y
o T &

21,

izt
L

+ 351 = 43,078

N

P
Ej&

A
LA
LA

5 .3

7 100 T 000 16,000

= (35 4+ 005 +

1
| L
L
-
Pl

28,

24,

4.

is.

31,005 000 20,

0005 + 06005 =

Int
{n 4+ 14

3
Eié&'x B4 42 0 16 + 20 =
oy

} = f}

{1 by [

wod T e

(5555 =

S 26055
et

4
@y 5 UGS = 205) +

ke

2G5 + 2050 +

n

iP5
= [ 875 = -
"

(by S 2058 = 2005 = 2
Py P05

T

L

e

@ Houghton Mifflin Company. All rights reserved.
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Heview Exercises for Chapter 8 761

(a) Y 40250 = 4(0.25) + 4{025)7 + 4025) + 025V = 1328125 =
P

..... H

[ .’;:‘; ) . . f __’i
() S HO25F = 3 AO2SHO2GE = e

£70

b1 g = 25¢

a, = 252506 i, = 253769

a, = IERGAE . = 156300

3L (a) by

a, | 571 ] 580§ 590 | 600 | 611 1 623 | 636

{dy For 7004, 1 = {4 and a,, = 6538 thousand,
m

For 2010, 7 = M and 0y, ~ 750 thousand,

The results seem reasonable.

23, Yes 34, Notarithmetic 35, VYes 36, Arithmetic

EEN

Foa, =0 d = 3 o, = w2 - 78 4. o, = 14, m, = 22

)
)
ii
L
¢
N
g
£
"
1
[
i
3
Il
.
oot
ol
i
o
-
L

' g, = 14~ 3 = 12
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41.

45,

&5, g, -

47,

ay = 35, 4,

Qo gy b

Ay =y

5
gy = g, 7=
9
-

fe ¥y =

o =0 (n

g, = W+ {n
H
3 (103 - 3n) =

a, = Wi+ {n —

G

(1 -+ 9n)
n2§ ‘ ﬂj

1

S 3=

=a, 3

3+ 7 =137
+ T, d =7

103 — Gn

3 A

[ (20)(21)
2

139 = 1+ O

Zﬁ Rz
o }%, n = 2001y + of ZUZ1 |
vl ya

t9‘= 14
20 2 8.

3: \\\\\\\ 10(3) = 80

2 a2 |

== F1(4
5 )=

WY roo

101

A.

44,

= 5 35
Gy = i5 "%”ﬁr Y

35 § 44 g
[z/% —_ A{é. "{___ : —_ 2 3 .._,P{_}
3 33
fy = 20+ E
4% it s -
a, =% 2w G = 95

iy = f
ay = 100

a, = 100 - § = 95
ay = 85 - = G

ay = 9 - 5 = 85
45 = 85 — 5 = RO
a, = W — Sin —

by 105 — Sn,d =

1
E = 1430

B

mmmmm .;2

E,,

i(
{ 2‘*%26;; . f,g(i‘
4

)~

80 20 9 (ROVEYY

—5

w250

{19M 20

0 zr; - E pomm o 2‘ L=

a2 At e

2

© Houghton Mifllin Company. All fighls reserved.
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Review Exercises jor Chapter § 783

B3, Cuy 34,000 + 4{3250) = $43.000 54, g, = 123,d = 112 — 123 = — 1!

() SI34000 + (k — 12250)]
= g = (=118 + 134 = 46

b}

= $192.500

Geomeinic B8, Geometrio:

£
Lrz
o

10, 20, 40 56 L1144

£z
[
L
o

Geometrio; r o= 2 Mot geometricr R pomo— 7

i 3 4
L e E
: 3 5
Fro= g o pou 3

j .
88, g, = 4,y g & a, = 2 ro= g

6l o =9, =4

62 a, = Zoa, = 12

63 4, = 120.¢q,,, = %ak a4, = 200, 4, , = Oda, L
= {20 a, = 200 a, =
b, = H120) = 40 a, = 0.H200) = 20 4y = 3
a, = a0y = 4 @ = 0.H20) = 2 4y =
= 02 = 02 4

= 0021 = 000 a5 = —3

g =

{
i
!

L el

dy 7 {:{‘g =

j=]

a, = 1200 = @, = 200000 a, -3
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5
= 18, G, = ;g{sk

o, = {18} = 30
ay = i
Gy

5

| La

68,

a, = dgf

i ﬁ;’ e S

T oa, =5 v

] 75 un ce ..
JET R G .Emgﬁg
D L3/ E_ /-’;
R EL
i et )
T4 Es ?2{ i/} we A

76, E 40041 08 = 29343716

’W;MM

&7,

e
2
i i '\\‘z? =i
a, = 16, -~

69, o, = 100, r = 1.05

100(1.05)

M 1
51000105
= 6 = 216

o, =

(105
- m&g m,___w__l = 306 60
f—105 |

i 5o {}

Vi ]

10 Fan
. of3
7. Ew{i)

= A4 {44

ornparty, Al Aghis resarved.

e
-

& Houghton Milllin O



Review Exercises for Chaprer 8 768

© Houghton Miflin Company, Al rights reserved.

&3, (a) a, = 120.00000.7F

(by o = 120,00000.7)° = $20,168.40

8% 1 Whenn = 1,

3]

2oAssummethar 5, = 7 b F e e (5k - 3w 25k — 1Y Then,

G =TT s{i:k - 31+ [ajg;‘( f} ..... ?gE
s §, 5k 2
= };wff — 1) Sk F 2

= o{SEE 4+ 9k + 4]

g

3]

Thus, the formula holds For all positive Infegers 7,
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L (7 ] A

Zig 4+ i - 1d - Za
7

Thus, the forouia holds for all positive integers .

ohis reserved.

CELT2Me) + 1)

&

€ Houghton Miffiin Company, All



Review Exercises for Chapter 8 767

#

@ Houghion Miflin Company. All rights reserved.

it

gg. Qi = j‘{‘il} oy 5

Gp=a,+5=5+5=10

First differences: 5 5 5 4
Second difference: £ £ i}

Linear madel: a, = 51

94, o, = fll] = 3

a,; i - 7 -13 - 21 i
st ditferences: -4 - & - 8 - 10

3
bk
e

Second &fferences:

Cuadratic moded

o
¥
s
i
-
i
o
o3
B
o
)
;
e

@, =g, P = 16— 1 = 15 ay m Do gy wm E e b
g gy - L= 15 e 14 P Yo g e T
e = b 1 e 13 G, = 4~ 2=1
PR B W e = 5 — 7o T
7 I 2 3 4 5 7 ! 2 3 4 5
4y 16 15 14 13 12 a, A N A
First differences: e e I First differences: 0 } G !
Second difference: b Y g Second differences: ! -
Pinear model ¢, = 17 — n MNeither Hnear noy guadratic

7. Oy = 45 88, ,C; = 792 95, | i% =0, = 126

F 147 . , -
B8, ( =l = 9 105, dth number in 6th row 3 Oy = 20
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162, The Rtk entry in the 9th row is 36, 3. 5ith number in Bth row , /% = 0= T

104, The 6th entry b the Hith row s 252, 8, (x 4+ 5P = ot b 435 - A 4 4(8Y) + §°

mop® b 20yt b 1807 4 300w o+ 673
W6, (v~ 3P =y — 9y + 27y — 27

W7, (g~ 4B = @F — 5aMab) + 102%(4b ~ 10a%4BY + Saldb) — (4b)
w8 = 204 + 16063 — 640670 + 1280ab* — 102450

B8, O3 4 )7 = 2187 + 510%5y + S108x% + 2B35x% o+ G455y + 1895 £ Qi +

109, (7 + 2% = T4 AT = 6(TR2I + TN + (20
= 2401 + 27441 — 1176 — 224i + 16

= 124 A 2570

180, (4 ~ 5% = 4% - 34355 + 3a)5° — {547
= 64 - 24— 300 -+ 125

= =236 - 115

FLOE = {(1, 110,02, 100,43, 9), (4, 8), {5, 70, (7, 5), (8, 41, (9, 5), (10, 2), (11, 1)}
AL} = 1

112, (200AY) = 1440 ways F13. {ay (4N3AHEH3) = 216 schedules

=¥

By (D(AHGHE = 108 schedules

foy (ZHHIMEY = 36 schedules

0 109

$id. (a)y W7 = 0000000 possible calls 185, O, = ST 45

(b) 2 - 105 = 2.000,000 calis
() 10,000,000 — 2,000,000 = 8,000,000 calls
! 6!

ile = g = 5 = 28 HT. 1Py = 57 = 239.500.800 H8. P, = o = 360

pe
G
~3
[

1001100 - 99
119, O = ,zf;; = U 5 = 4050

10001 * R R ,
—C—}#zg— = O0O{999) = 999 000 122, P, = = = 500(499) = 249,500

F2L Py =

g ST
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Review Exercises for Chapter & 769

129,

13L

136,

142,

144,

146,

True

They differ by & minus sign.

i

fay — i 5 —u, .

(Odd-numbered terms are negative.)

(b 1~% 5.

{(Bven-numbered terms are segative

o= 130 4 70+ 40 = 240

il

Sy o= 240 4+ 136 4 T0 = 440

Se = 440 + 240 + 130 = R10
Sy = B + 440 + 240 = 1490
i = 1490 + 810 + 440 = 274

When O < r < loa, = a, (r) < a,

i it 1

In the closed interval [0 1]

134,

137, Tr

143,

. P2 paws) =

500

éi:%{”‘:;}{s;{‘i»}{45-3)(.:%_;{-‘3} = {3475

b+ 230 w4+ 2¥e + Ut .
""" = Iy 4 2 1}
r! #t
cAnswers will vary, See pages 526 and 535

. fay Artthmenic-linesr model

(hy Greometnic moded

Answers will vary, See page 528 To define 5
sequence recursively, you need w be piven one
or more of the first few lerms, AL other terms
are defined using previows erms,

If i i even, the expansion are the same. I ais

odd, the expansion of (-~ v + v is the nepative

i that of {x ~— ¥p°
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o

Chapter 8 Practice Test

1. Write out the first five terms of the sequence g, = —

2. the nth term of the sequence {5, 4
ey = 2dandd = 2
wd no= 5
7. e terms of the goometric seguence with a, = Tand r = 1
o
&, &, Ewvaluate ? {03

?IK)

1.

sl induction

o oprove that 1

15, Evalvate 7,

an six people sit ot a table with six chang?

mpce. How many different ways can they coms m first, second, and third

- thers are no 1es.)

7. Twelve ¢

phace” {/

find the probability that the fotal of the vwo dice 15

19, Two cards gre selected at random from a deck of 52 plaving cards without replacement.
Find the probabibivy that the {ret card is 2 King sad the second card 8 & black ten

Eéi sanufictures derermmned that i‘zz; every F000 usite 1t produces, 3 will he faulty,

of 8 units will have one or more faulty units?
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